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II. REMARKS 

A. Status of the Claims 

Claims 1, 3-4, 6, 8-20, 24-33, and 35-39 are currently pending in the present application. 
Claims 2, 7, and 34 have been cancelled without prejudice. Claims 1, 6, 8-9, 12, 15, 18, 24, 25, 
27, 28 and 36 have been amended without prejudice. New claims 37-39 have been added. 
Support for the amendments to claims 1, 6, 8, 9, 12, 15, 18, 24 and 27 and new claims 37-39 can 
be found, throughout the specification (e.g., in Table 1 of the Examples, and in the Figures). It is 
respectfully submitted that no new matter has been added by virtue of the present amendment. 

B. Timmins reference 

Applicants acknowledge with appreciation the Examiner's removal of the Timmins 
reference (U.S. Patent No. 6,475,521) as prior art in view of the Declaration accompanying the 
October 6, 2003 response. 

C. Rejection under 35 U.S,C, § 112 

Applicants acknowledge v^th appreciation the Examiner's removal of the previous 
rejection of claims 1-4 and 30 under 35 U.S.C. § 1 12, second paragraph in view of the previous 
amendment to claim 1 . 

Claim 36 is rejected under 35 U.S.C. § 1 12, second paragraph, on the grounds of 
indefmiteness. The Examiner states that "[c]laim 36 recites the limitation 'the evening meal' in 
line 2," and that "[t]here is insufficient antecedent basis for this limitation in the claim." 
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In response, claim 36 has been amended without prejudice to recite "an evening meal." 
(emphasis added). Therefore, the Examiner is respectfully requested to remove this rejection. 

D. Claim Objections 

Claims 2, 7, and 34 were objected to under 37 CFR 1 .75(c), "as being of improper 
dependent form to further limit the subject matter of a previous claim." 

The Examiner states that "[cjlaims 1, 6 and 32 upon which claims 2, 7, and 34 
respectively depend from are composition claims." The Examiner further states that "[c]laim 2, 
which limits claim 1 to administration does not further limit claim 1 since claim 1 is directed to a 
composition and not to method of administration," that "claim 7 does not further limit claim 6," 
and that "claim 34 does not further limit claim 32 by limiting claim 32 to administration." 

In response, claims 2, 7, and 34 have been cancelled without prejudice to the further 
prosecution of these claims in a continuation application. Therefore, the Examiner is requested 
to remove these objections. 

E. Rejections under 35 U.S.C. § 102 
L Scott (U.S. 3,621,097) 

In the Office Action, claims 1-4, 6-20 and 24-32 were "rejected under 35 U.S.C. §102(b) 
as being as being anticipated by Scott (US 3,621,097)." 

In making the 35 U.S.C. 102(b) rejection of the present claims over Scott, the Examiner 
stated the following: 
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The instant claims are directed to sustained release formulation of 
metformin. The instant claims fail to recite specific doses or amounts of 
metformin. The instant claims recite the property and intended use of the 
formulation, and a future intended use of a composition is not critical in 
composition claims since no patentable weight is accorded to the composition by 
the intended use. A recitation of the property of the formulation does not accord 
patentable weight to a sustained release formulation of metformin over the 
sustained release formulation of the prior art. A property of a composition is 
inherent to that composition and said property cannot be separated from the 
formulation. 

It is respectfully noted that the instant claims do not recite any specific 
dose that would exclude the metformin of dimethyl biguanide formulation of 
Scott from having the property of providing a therapeutic plasma level in a 24- 
hour period when Scott's formulation is administered to a subject or to treat 
mental illness. 

The Examiner further states that "[t]he influence of food on the bioavailability of 
metformin is a property of metformin." 

This rejection is traversed. It is respectfully submitted that the Examiner's failure to 
consider certain limitations of the claims (which the Examiner refers to as "intended use" of the 
formulations) is improper. The Examiner is reminded that "[tjhere is nothing inherently wrong 
with defining some part of an invention in functional terms," and that "functional language does 
not, in and of itself, render a claim improper." MPEP 2173.05(g) (citing In re Swinehart, 169 
USPQ 226 (CCPA 1971)). In addition, "[a] functional limitation must be evaluated and 
considered, just like any other limitation of the claim, for what it fairly conveys to a person of 
ordinary skill in the pertinent art in the context in which it is used." MPEP 2173.05(g). 

As such, the Examiner must consider the following limitation of claim 1 : "said 
formulation provides therapeutic plasma levels of said metformin to a human patient over a 24 
hour period after administration to said patient," as well as the other functional limitations of the 
claims (including "said formulation providing an AUG which is increased by the presence of 
food as compared with administration in the fasting state"). 
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Applicants acknowledge that the specification of Scott mentions that the "compounds can 
be prepared for oral administration in the form of simple or sustained-release tablets . . . 
(Column 4, lines 31-37). However, there is no teaching in Scott that the formulations provide 
therapeutic plasma levels of said metformin to a human patient over a 24 hours period as recited 
in claim 1. In addition, Scott fails to teach "said formulation providing an AUC which is 
increased by the presence of food as compared with administration in the fasting state" as recited 
in claims 1, 6, 8, 9, 12, 15, 18, 24, and 27. Further, Scott fails to teach "therapeutic levels of said 
metformin are attained in said human for 12 to 24 hours, and said dosage form does not exhibit a 
decrease in the bioavailability of metformin if taken with food" as recited in claim 3 1 . 

It cannot be stated that the formulations of Scott inherently provide therapeutic plasma 
levels over a 24 hour period as "[ijnherent anticipation requires that the missing descriptive 
material is 'necessarily present,' not merely probably or possibly present in the prior art." See 
Trintec Industries Inc. v. Top-U.S.A. Corp., 63 U.S.P.Q.2d 1597, 1599 (Fed. Cir. 2002) (citing In 
re Robertson, 49 USPQ2d 1949, 1950-51 (Fed Cir. 1999)). Further, "[ijnherency is estabUshed 
'if the natural result flowing from the operation as taught would result in the performance of the 
questioned function Scaltech Inc. v. Retec/Tetra LLC, 60 USPQ2d 1687, 1692 (Fed. Cir. 

2001) {citing Continental Can Co. v. Monsanto Co., 20 USPQ2d 1746, 1749 (Fed. Cir. 1991)). 
It is respectfully submitted that 24 hour therapeutic plasma levels as recited in claim 1 is not 
"necessarily present" in the Scott reference. In support of this position it is noted that Scott itself 
is completely lacking in any direction concerning how one would make a controlled-release 
metformin formulation. Although as noted by the Examiner in the Office Action, Example 4 
describes preparation of a coated tablet that contains granules of dimethyl biguanide, it is 
respectfully submitted that there is no indication in Scott that this formulation is a controlled 
release formulation that provides 24 hour therapeutic plasma levels (nor is there any indication 
that this is even a controlled release formulation). 

Further, it is respectfully submitted that the Examiners position that the influence of food 
on the bioavailability of the metformin is a property of metformin is incorrect. In support of 
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Applicants' position, a copy of the 52"^ Edition of the Physician's Desk Reference (1998), 
section on the brand name immediate release metformin product, Glucophage®, is submitted 
herewith (as Exhibit A). Therein, at page 796, middle column, it is stated that "food decreases 
the extent and slightly delays the absorption of metformin, as shown by approximately a 40% 
lower peak concentration and 25% lower AUG in plasma and a 35 minute prolongation of time 
to peak plasma concentration following administration of a single 850 mg tablet of metformin 
with food, compared to the same tablet strength administered fasting." (emphasis added). 

It is respectfully submitted that Exhibit A demonstrates that the bioavailability property 
of the claimed controUed-release dosage form when administered with food are not a property of 
the drug itself. 

In view of the above remarks with respect to Scott, the Examiner is requested to remove 
this rejection. 

2. Barry etal. (U.S, 5,055,306) 

In the Office Action, claims 1-4, 6-20 and 24-32, and 34 were "rejected under 35 U.S.C. 
§102(b) as being as being anticipated by Barry et al. (US 5,055,306)." 

In making the 35 U.S.C. § 102(b) rejection of the present claims over Barry et al., the 
Examiner made similar statements with respect to Barry et al. as those above with respect to 
Scott. 

In response to the Examiner's rejection over Barry et al., the Examiner is again reminded 
that the functional limitations of the claims must be considered, in particular the limitation of 
claims 1, 6, 8, 9, 12, 15, 18, 24, and 27, reciting "said formulation providing an AUG which is 
increased by the presence of food as compared with administration in the fasting state". It is 
respectfully submitted that Barry et al. fails in the very least to teach this limitation. 
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In addition, Barry et al. fails to teach the limitation of claim 31, reciting "said dosage 
form does not exhibit a decrease in the bioavailability of metformin if taken with food." 

In view of the above remarks with respect to Barry et al., the Examiner is respectfully 
requested to remove this rejection. 

F. Rejections under 35 U.S.C. § 103 

In the Office Action, claims 33, 35, and 36 were "rejected under 35 U.S.C. §103(a) as 
being as being unpatentable over Barry et al. (US 5,055,306)." 

In making the 35 U.S.C. § 103(a) rejection of the present claims over Barry et al., the 
Examiner states that ". . . it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to administer the formulation of Barry to a subject in need thereof 
according to the disclosure of Barry," and that "[o]ne having ordinary skill in the art would have 
been motivated to administer the formulation of Barry to a human diabetic subject with the 
expectation that the metformin will have the known effect of treating diabetes." 

In response it is respectfully submitted that Barry et al. fail to teach, hint or suggest, 
"orally administering on a once a day basis to a himian diabetic patient in the presence of food a 
controlled release oral dosage form. . . such that ... a decrease in the bioavailability of 
metformin is not exhibited" (emphasis added) as recited in claim 33. Further Barry et al. fail to 
teach, hint or suggest, "orally administering on a once a day basis in the presence of food ... a 
controlled release dosage form . . . such that . . . (i) a decrease in the bioavailability of 
metformin is not exhibited relative to administration of the dosage form in the fasting state; or 
(ii) an increase in the bioavailability of metformin is exhibited relative to administration of 
the dosage form in the fasting state" (emphasis added) as recited in claim 35. 
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In view of the above remarks with respect to Barry et al, the Examiner is requested to 
remove this rejection. 

III. Conclusion 

It is respectfully submitted that in view of the actions taken an arguments presented, that 
this case is now in condition for allowance. An early and favorable action on the merits is 
earnestly solicited. 

According to currently recommended Patent Office policy the Examiner is specifically 
authorized to contact the undersigned in the event that a telephonic interview will advance the 
prosecution of this application. 



Respectfully submitted, 

DAVIDSON, DAVIDSON & KAPPEL, LLC 



Davidson, Davidson & Kappel, LLC 
485 Seventh Avenue, 14th Floor 
New York, New York 10018 
(212) 736-1940 



By: 
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DAtLY DOSAGE OF OURICEF® SUSPENSION 



'Child's Weight .. 








lbs 


kg 


125 mg/5 mL 


250 mg/5 mL 


500 mg/5 mL' 


10 .• 

20 

30 

40 

50 

60 ' . 
70 & above. 


4.5 
9.1 
13.6 
18.2 
22.7 
27.3 
31.8+ 


1 tsp' 

2 tsp 

3 tsp 

■ - • 4 tsp 

5 tsp 

6 tsp 


1 tsp 
iVj tsp 

2 tsp 

■ 2V2t3p' 

3 tsp 


I'tsp' 
IV, tsp 
iVjtsp 

2 tsp • 



Reconstitution Directions for Oral Suspension 



Bottle Size 



Reconstitution Directions 



100 mL 



Suspend in-a total of 67 mL water. Method: Tap ■■ 
bottle Ughtly to loosen, powder. Add 61- mL of water . 
in two portions. Shake well after each addition. 



75 mL 



Suspend in a total of 51 mL water. Method: Tap 
bottle lightly to loosen powder. Add 51 mL of water 
in two portions. Shake well after each addition. 



50 mL 



Suspend in a total of 34 mL water Method: Tap 
bottle lightly to loosen powder. Add 34 mL of water 
in two portions. Shake well after each addition. • 



After reconstitution, store in refrigerator. Shake well before using. Keep container tightly closed. Discard unused portion 
alter 14 days. ^ 



skin structure infections, the recommended daily dosage is 
30 mg/kg/day in equally divided doses every 12 hours. In the 
treatment of beta-hemolytic streptococcal infections, a ther- 
apeutic dosage of DURICEP® should be administered for at 
least- 10 days. ■■'•"* ■ . • 

See chart for total daily dosage' for children. 
[See first table above] 

In patients with renal impairment, the dosage of cefadroxil 
monohydrate should be adjusted according to creatinine 
clearance rates to prevent drug accumulation. The following 
schiedule is suggested. In adults, the initial dose is 1000 mg 
of DURICEF (cefadroxil monohydrate, USP) and the main- 
tenance dose (based on the creatinine clearance rate (mlV 
min/1.73 M^) is 500 mg at the time intervals Listed below. 



■ Creatinine Clearances 


Dosage Interval 


0-10 mUmin . . 
• 10^25 ml^min . 
25-50 mL/min - 


36 hours ^ 
24 hours . 
. " ''■ i2'hour3 



NDC 0087-0784-07 
NDC 0087-0784-46 
NDC 0087-0784-42 
NDC"0087-0784t44 



* viCQLLuiiic! LicttitLute raiea over ou mumin 
may be treated as if they were patients having normal renal 
function. . ; * 

[See second table above] 
HOWStrpPUED 

DURICEP® (cefadroxil moriohydrate,. ,USP) 500 mg Cap- 
sules: opaque, maroon and white hard gelatin capsules, im- 
printed with '^PPP" and "784" on one end and with "DUt 
RICEF".and."500 mg" on the other end. Capsules are sup- 
plied as follows: 

Bottle of 20 
Bottle of 50 
Bottle of 100., 

10 strips of 10 individually labeled' 
. ' , . blisters with 1' capsule per blister 

Store at controlled room temperature (15'-30*C). ' 
DURICEF® (cefadroxil monohydrate, USP) 1 gram Tablets: - 
white to off" white, top bisected, oval shaped, imprinted with 
"PPP" on one side of the bisect and "785" on the other side of 
the bisect. Tablets are supplied as follows: • 
NDC 0087-0785-43 Bottle of 50 
Bottle of 100 

10 strips of 10 individually labeled 
blisters with 1 tablet per blister 
4 packs' of 10 individually labeled 
blisters with 1 tablet per blister 
Store at controlled room, temperature (15"-30°C). 
DURICEF® for Oral Suspension is orange-pineapple fla- 
vored, and is suppUed as follows: : 

125 mg/5 mL NDC 0087-078&42 50 mL Bottie 

NDC 0087-0786-41 100 mL Bottle 
250 rag/5 mL NDC 0087-0782-42 50 mL Bottle 

NDC 0087-0782-41 100 mL Bottle 

500 mg/5 mL NDC 0087-0783^2 • 50 mL Bottle 
NDC 0087-0783-05 75 mL Bottle 

NDC 0087-0783-41 100. mL- Bottle 
Prior to reconstitution: Store' at controlled room tempera- 
ture (15'-30°C). • 



U.S. Patent Nos. 4,160,863 

'..4,504,657 . 
REFERENCES ' : 

1. National Committee for Clinical Laboratory Standards, 
. Approved Standard, Perforhuince Standards for Antimi- 
crobial Disk Susceptibility . Tkst, 4th Edition, Vol 10 (7): 
M2-A4, Villanova, PA, April, . 1990.. 

2. National Committee for Clinical Laboratory Standards, 
Approved Standard: Methods for Dilution Antimicrobial 

, Susceptibility T^sts for Bacteria that Grow Aerobically 
2nd Edition, Vol. 10 (8): M7-A2, VUlanova, PA, April 
1990. , . ■ y * 
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GLUCOPHAGE® R 

[glii-ko-faj ] • . 

(metformin hydrochloride tablets) 

DESCRIPTION 

GLUCOPHAGE (metformin, hydrochloride tablets) is an 
oral antihyperglycemic drug used, in the management of 
non -insulin-dependent diabetes meUitus (NIDDM). Met- 
formin hydrochloride (N,N-dimethylimidodcarbonimidic di- 
amide hydrochloride) is not chemically or pharmacologically 
related to the oral sulfonylureas. The structural formula is 
as shown: , . ' ■ 



NDC 0087-0785-42 
NDC 0087-0785-44 



NDC 0087-0785-45 



N - C - NH - C • N 

/ 1 ■ II 



, ■ ■ . . H3C N H 

Metformin -hydrochloride is a white to off-white crystalline 
compound with a molecular formula of C4HHN5 • HCl and a 
molecular weight of 165.63. Metformin hydrochloride is 
freely soluble in water and is practically insoluble in ace- 
tone, ether or chloroform. The pKabf metformin is 12.4. The 
pH of a 1% aqueous solution of metformin hydrochloride is 
6.68. ■ • - ■ ■ 

GLUCOPHAGE tablets contain 500 mg and 850 mg of met- 
formin hydrochloride..- In addition, each tablet contains the 
following inactive.ingredients: povidone, magnesium stea- 
rate and hydroxypropyl methylcellulose (hypromellose) 
coating. • 

CLINICAL PHARMACOLOGY 
Antidiabetic Activity 

GLUCOPHAGE is an antihyperglycemic agent which im- 
proves glucose tolerance in NIDDM subjects, lowering both 
basal and postprandial plasma glucose. Its pharmacologic 
mechanisms- of action are different from those of sulfonylu- 
reas. GLUCOPHAGE decreases hepatic glucose production, 
decreases intestinal absorption of glucose and improves in- 
sulin sensitivity (increases peripheral glucose uptake and 
utilization). Unlike sulfonylureas, GLUCOPHAGE does not 

Continued on next page 
Consutt 1 998 PDR» supplements and future edrtions for revisions 
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Glucophage — Cont. 

produce hypoglycemia in either diabetic or nondiabetic sub- 
jects (except in special circumstances, see PRECAUTIONS) 
and does not cause hyperinsulihemia. Wth metformin ther- 
apy, insulin secretion remains unchanged while fasting in- 
sulin levels and day-long plasma insiilin response may ac- 
tually decrease. 

In a double-bUnd, placebo-controlled, multicenter U.S. clin- 
ical trial involving obese NIDI^ patients whose hypergly- 
cemia was not adequately controlled with dietary manage- 

' ment alone (baseline fasting plasma glucose [FPG] of ap-; 
proximately 240 mg/dL), treatment with GLUCOPHAGE 

.(up to 2.65 g^day) for 29 weeks resulted in significant mean 
net reduction in fasting and postprandial plasma glucose 
(PPG^and HhAi, of 59 mg/dL. 83 mg/dL, and 1.8%,.respec- 
tively, compared to placebo group (see Table 1). 

Table 1. GLUCOPHAGE vs Placebo 
Summary of Mean Changes from Baseline* in 
Plasma Gtucose • . ' ' 
HbAic and Body Weight at Final Visit (29-week study) 



GLUCOPHAGE Placebo 
In =1411 (n=145) 



FPG (mg/dU 

•Baseline 
Change at 
. FINAL VISIT 
Hemoglobin A^cC^bI 
Baseline 
Change at 
, FINAL VISIT 
Body Weight (lbs) 
Baseline • — ■ 
Change at 
FINAL VISIT 



241.5 
-53.0 
8.4 

-i:4 
201.0 

-1.4 



237.7 
6.3 
8.2 
. 0.4 
206.0 - 
-2.4 



P-Value 



NS 



0.001 * 



■NS 



0.001 * 



NS 
NS 



* All patients on diet therapy at BaseHne., . . . ,. 
** Statistically significant 

Monotherapy with GLUCOPHAGE may be effective in pa- 
tients who have hot responded to sulfonylureas or who have 
only a partial response to sulfonylureas or who Have ceased 
to respond to sulfonyluTeasi -In such patients, if iadequate 
glycemic control is not attained'with GLUCOPHAGE mono- 
therapy; the combination of GLUCOPHAGE and a sulfonyl- 
urea may have a' sjniergistic effect, since both agents act to 
improve glucose tolerance by different but complimentary 
mechanisms. ' 

A 29-week,, double-blind, placebo-controlled study of GLU- 
- COPHAGE and glyburide, alone and in combination, was 
conducted in obese NIDDM patients who had failed .to 
achieve adequate glycemic control while on maximum doses 
of glyburide (baseline FPG of approximately 250,. mg/dL) 
(see Table 2). Patients randomized to continue on gluburide 
experienced worsening -of glycemic control, with mean in- 
creases in FPG, PPG and HbAi^ of 14 mg/dL, 3 mg/dL and 
0.2%, respectively. In contrast, those randomized to GLU- 
COPHAGE. (metformin hydrochloride tablets) (up' to 2.5 
g/day) did not experience a deterioiration in glycemic con- 
trol, but rather a slight improvement, with mean reductions 
in FPG; PPG and HbAj, of 1 mg/dL, 6 mg/dL and.0.4%,. re- 
spectively. The combination of GLUCOPHAGE . and gly- 
buride was synergistic in reducing FPG, PPG and HbAj^ 
levels by 63 mg/dL, 65 mg/dL, and 1.7%, respectively. Com- 
pared to the results of glyburide treatment alone, the net 
differences with combined treatment were -77 mg/dL, -68 
mg/dL and -1.9%, respectively (see Table 2). ' 
[See table above] 

The magnitude of the decline in fasting blood glucose con- 
centration following the institution of GLUCOPHAGE (met- 
formin hydrochloride tablets) therapy is proportional to the 
level of fasting hyperglycemia. Non-insulin-dependent dia- 
betics with higher fasting glucose concentrations will expe- 
rience greater declines in plasma glucose and glycosylated 
hemoglobin! 

GLUCOPHAGE has a modest favorable effect on serum lip- 
ids,, which are often abnormal in NIDDM patients. In clini- 
cal studies, particularly when basehne levels were abnor- 
mally elevated, GLUCOPHAGE, alone of in combination 
with a sulfonylurea, lowered mean fasting serum triglycer- 
ides, total cholesterol and LDL cholesterol levels and had no 
adverse effects on other lipid levels (see Table 3). 
[See table above] 

In contrast to sulfonylureas, body weight of individuals on 
GLUCOPHAGE tends to remain stable or may even de- 
crease somewhat (see Table 1 and 2). 
In summary, metformin-treated patients showed significant 
improvement in all parameters of glycemic control (FPG, 
PPG and HbAi^), stabilization or decrease in laody weight, 
and a tendency to improvement in the lipid profile, particu- 
larly when baseline values are abnormally elevated. 
Pharmacokinetics 
Absorption and Bioavailabilrty: 

The absolute bioavailability of a 500 mg metformin hydro- 
chloride tablet given under fasting conditions is approxi- 



Table 2. Combined GLUCOPHAGE/GIvburide (Comb) vs Glyburide (Glyb) 
or Glucophage (GLU) Monotherapy: Summary of Mean Changes from Baseline* 
in Plasma Glucose, HbA^c Weight, at Final VisK {29-week study) 













P-values 
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Glyb 


GLU 


. Glyb vs 


. GLU vs 






(n =213) 


In =20i9) 


(n =210) 


Comb 


Comb 




Fasting Plasma 














Glucose (mg/dL) . 










. NS ■ 


S 


Baseline 


250.5 


247.5 


• 253.9 


■NS • ' • 


Change at FINAL VISIT 


-63.5 


13.7 . 


-0.9 


0.001 *-*• • 


, 0.001 ** 




Hemoglobin A^^ C^^t*) 










NS 




Baseline 


8.8 . 


8.5 


8.9. 


NS- 


■'■'4; 


■Change at FINAL VISIT 


- -1.7 


0.2 


-0.4 


6.001 ** 


; ■ 0.001 ** 


Body Weight (lbs).. 








NS 


NS 




Baseline ■ ■ * 


202.2 


203.0 


, 204.0 




Change. at FINAL VISIT 


0.9 


-0.7' 


-8.4- 


' 0.011' ** ' 


.0.001 ** ' 


' ■■3-:»(as 



* All patients of glyburide, 20 mg/day, at Baseline 
** Statistically significant 



Table 3. Summary of Mean Percent Reduction of Major Serum Lipid . 
Variables at Rnal Visit [29-week study) 



Glucophage vs. Placebo 
(% Change from Baseline) 



. Combined G lucophage /Glyburide j 
vs. Monotherapy 
{% Change from Baseline), i 





Glucophage 
(n =141) 


Placebo 
(n =145) 


Glucophage 
. . . ' (n=210). . 


Glucophage/ 
.Glyburide 
'\\{n =213) 


. Gly^Sa 


Cholesterol * 


■ - : - 




- 2%^ . 


- 4%** 


i^raBI 


Tbtal ■'■■■. ■'■[, 'i;, 
' IViglycerides 


- 16% ' 










LDLn 

Cholesterol , . . ' 












HbL-.-" ; , 

'..Cholesterol * , 


■ ' ■ ' : 2% 






■.';.\.:.;3% ^ 


' ' nf^Hj 


* <0.05 vs. Placebo 
** <0.p5 vs. Glyburide 













mately 50-60%. Studies using single oral doses of met- 
formin tablets of 500 mg and 1500 mg, .and 850 mg to 2550 
mg, indicate that there is a lack of dose proportionality with 
increasing doses ,^ which!. is due to decreased absorption 
rather than 'an alteration in elimination. Food decreases the 
extent and slightly delays the absorption of metformin, as 
shown by approximately a 40% lower peak concentration 
aiid 25% lower AUG in plasma and a 35 minute prolonga- 
tion of time to peak plasma concentration following admin- 
istration of a single 850 mg tablet of metformin with food, 
compared to the same tablet strength administered' fasting. 
The clinical relevance' of these decreases is^unkiidvra. 
DistributionV : 

The apparent volume of distribution (V/F) of- metformin fol- 
lowing single oral doses of 650 mg averaged 654 ±358 L. 
Metformin is neghgibly bound to plasma, proteins in con- 
trast to sulfonylureas which are more than 90% protein 
boimd. Metformin partitions into erythrocytes, most likely 
as a function of time. At usu^il clinical doses and dosing 
schedules of GLUCOPHAGE (metformin hydrochloride tab- 
lets), steady stete plasma concentrations of metformin are 
reached within 24^8 hours and are generally <1 pg/mL. 
During controlled clinical trials, maximum metformin 
plasma levels did not exceed 5 pg^mL, even at maximum 
doses. 

Metabolism and Elimination: 

Intravenous single-dose studies in normal subjects demon- 
strate that metformin is excreted unchanged in the urine 
and does not undergo hepatic metabolism (no raetaboHtes 
have been identified in humans) nor biliaiy excretion. Renal 
clearance (see Table 4) is approximately 3.5 times greater 
than creatinine clearance which indicates that tubular se- 
cretion is the major route of metformin elimination. I^'ollow- 
ing-oral administration, approximately 90% of the absorbed 
drug is eliminated via the renal route within the first 24 
hours, with a plasma elimination half-life of approximately 
6.2 hours. In blood, the eUmination half-life is approxi- 
mately "17.6 hours, suggesting that the erythrocyte mass 
may be a compartment of distribution.. 
Special Populations: 
NIDDM Subjects: 

In the presence of normal renal, function, there are no dif- 
ferences" between single or multiple dose pharmacokinetics 



of metformin between diabetics and hondiaKsu 
4)r nor*is theire any 'aceumulation of inetXcff 
group'at- usual ^jlinical doses:- * '•}2 
Renal Insufficiency:'" * ' 

In subjects vsrith decreased renal functiom?!: 
sured; creatinine clearance);, the plasma 
of. metformin is prolonged and -the renal"rci^a| 
creased in proportionate the decrease in crea^" 
(see Table 4). . r . 
Hepatic Insufficiency: 

No pharmacokinetic studies have been coi 
jects with hepatic insufficiency. ■•'^ 
Geriatrics: " ' 

Limited data from controlled pharinacokii^^ 
metformin- in healthy elderly subjects sug^pK 
plasma clearance is decreased, the half-life'iS|^^^ 
Cmii is increased,' compared to healthy^-jjoung^H 
From these data, it appears that' the chaiigji^^ 
pharmacokinetics with aging is primarily a^^^fl 
change in renal function (see Table 4). 
[See table at top of next ipagej . - 
Pediatrics: 

No pharmacokinetic studies have been conduct 
ric subjects. 

Gender: , ' ..-o;i5tft^2 

Metforroiri pharmacokinetic parameters d?.?*]?;^ 
nificantly in diabetic and nondiabetic su^ifp^j-y 
lyzed "according to gender (males=19, ('^'^.^Im"^ 
larly, in "controlled clinical studies in P^^^^^^^lj^ 
the antihyperglycemic effect of GLUCOPHAG^ 
hydrochloride tablets) was comparable -^t^^ 
males. 

Race:' ■-->-arSD^ 
No studies of metformin phannacokinetiC jp^.^ 
cording to race have been performed. In ,^1^^^ 
studies of GLUCOPHAGE in patients witH g"^^ 
tihyperglyceihic effect; was comparable in^^^ 
blacks (n=:51) and hispanics (n=24). 

INDICATIONS AND USE . . t,,^^ ^ 

GLUCOPHAGE (metformin hydrochloride^j^ 
monotherapy, is indicated as an adjunct;fcc^^^ 
blood glucose in patients with NIDDM 'Wji^l^ 
mia cannot be satisfactorily managed on 0L%gB 
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SrtrrJi^^be used concomitantly with a sulfonyl- 
SgLUCOPHAGE or a sulfonylurea alone 

^^^Sii&ent'for NIDDM, diet should be empha-. 
i^^/-^^'form of treatment. Caloric restriction 
"^Ij^rg-^^* essential in the obese diabetic patient, 
^i-^i^^agement alone may be effective' in ,cpn- 
^Sood giucose and symptoms of hyperglycemia. 
*'^&-^cose. coiitroI in diet-managed patients may 
'^'l^lik. ^eq^iiIing only short-term pharmacologic 
£:;j^^^pSrtance of regular physical activity should 
^rtJ^ and' cardiovascular risk factors should be 
^^^orrective measures taken where. possible. If 
^^ent" program fails to reduce symptoms , and/or 
^'itfe usKpf GLUCOP^^ or GLU- 

3'pli& a "sulfonylurea should be considered., 
p^^gijie^trial'-of such treatments, .glucose control 
consideration should be given to 
Sf^feS'ljudgips^ts should be based on regular 
^'ia^^atbry evaluations. : ' . . ^ ^ ' • . 

_ DICATIONS 

jj(}i'is contraindicated in patients with: 
^^^jg^for''renal dysfunction (e.g., as suggested by 
^SeatiSubVleyels'sl.S mg/dL {males], ^1.4 mg/dL 
■^gjg^^bnoKnal creatinine cleEirance) which' may 
^t?:^oEnyc6ndition3 such as cardiovascular col- 
hfliiQcSlraciite mydcafdial iiifarction, and 'septice- 
jiy;ia{NINGS and PRECAUTIONS). . . ■ / 
TOP^GE. should be teniporpily withheld- iil'jpa- 
^'^jt^iiig radiologic studies involving parenteral 
lionJof'iodinated" contrast materials; because 
'h^'ducts may result in acute alteiration' of re- 
jraee also PRECAUTIONS). ■ ' 

^^^rsensitivity to metformin hydrochloride. ' '' 
gcKipmc metabolic including diabetic ke- 

Y^ili or without coma. Diabetic* ketoacidosis 
^ated with insulin. ' 



jc^dosrs'tts a rare, but serious, metabolic compfi- 
^|^^an;occur due to metformin accumulation 
a treatnwrt with GLUCOPHAGE; when it occurs, 
^iji al^roximately 50% of cases. Lactic acidosis 
^^M^uriii association with a number of patho-, 
SfB^togf^ron^^ including diabetes mellitus, 

'S^Rfliverf there is significant tissue hypoperfusion 
^P<^^!<^jii^ Lactic acidosis is characterized by eler 
''Siilopl^fectate levels (>5 mmot/L), decreased 
^H^sjectrolyte disturbances with an increased 
^l^^ancf, an increased lactate/pyruvate ratio, 
onwtfo^m is implicated as the cause of jactic ac- 
HjPwrionTiin plasma levels >5 (jg/niL are generally 

.^JSyiKi^^^^ 'act'c acidosis in patients re- 
Q^^frt^onnin hydrochloride Is very tow (approxi-, 
.)[j?r'S ^?«s/1.000 patient-years, yyrth, approxi- 
SfJOJf fatal cases/1,000 patient-years^. Reported 
^«v?ji«urred primarily in diabetic patients witK 
'"Sufficiency, including both intrinsic 
^*j*we;and renal hypoperfusion, often in the set- 
jlgjmuttiple; concomitant medical/surgical prob- 
Awdmwltipte concomitant medications. The risk off 
'ggd*^is3increases with the degree of renal dys- 
^oifan'djthelpatient's age. The risk of lactic acido- 
g^rj^f^fore; be significantly decreased by regular 
'"^ringfofirenal function in patients taking GLU-^ 
™{^E;aiid;by. the use of the minimum effective 
j^;^S^HF*^P"AGE. In addition, GLUCOPHAGE 
gjbaipromptty withheld in. the presence of any 
■"totu^ociated with hypoxemia or dehydration. 

Mffmpaired hepatic function may significantly 
^•rabHrty to clear lactate, GLUCOPHAGE (met- 
,5^W5-*'f*''of'«lo tablets) should generally be 
^^to.|aatients with clinical or laboratory evidence 
a^ff^gdlsease. Patients should be cautioned 
J5?5®?**ve: alcohol intake, either acute or 
GLUCOPHAGE (metformin hydro-. 
?^fets);/since alcohol potentiates the effects 
|^'n|hydrochloride on lactate metabolism.. In 
^ttUCpPHAGE should be temporarily discon- 
y*° intravascular radiocontrast study . 
^gj^ical prbcedura (see also PRECAUTIONS): 
SfiS^K acidosis often is subtle, and accom- 
fe2^iytby|nonspecific symptoms such as malaise, 
^Wiratory distress, increasing somnolence 
^P^p abdominal. distress. There may be as- 
,^TJWrthermia, hypotension and resistant brad- 
»'^h\SI'^*^ acidosis; The patient 

-nSSr*-' P*»ysician must be aware off the pos- 
SCsfnlii* °' symptoms and the patient 
fStto^^®** physician immedi- 

^,5^'" (see also PRECAUTIONS). GLUCOPH- 
^ a&^K*' *'**^^"'*" Mntil the situation is clari- 



Table 4. Select Mean (^S.D.) Metformin Pharmacokinetic Parameters Following 
Single or Multiple Oral Doses of GLUCOPHAGE 



Subject Groups: GLUCOPHAGE 
dose" (number of subjects) 


(M3/mL) 


(hrs) 


Renal Clearance 
(mL/mtn) 


Healthy, nondiabetic adults: 

500 mg SD''(24) 

850mgSD(74)« " 

850 mg t.i.d. for 19 doses^O) 


1.03 (±0.33) 
•1.60 (±0.38) 
2.01 (±0.42) 


2.75 (±0.81) 
2.64 (±0.82) • . 
1.79 (±0.94) 


600 (±132) 
■ 552 (±139)- 
642 (±173). • 


Adults with NIDDM: 

850mgSD.(23) 

850 mg t.i.d. for 19 doses^O) 


■ ■ 1.48 (±0.5) . 

- 1:90 (±0.62) • 


3.32 (±1.08) 
2.01 (±1.22) 


491 (±138) • 
■ 550 (±160) ' 


Elderly', healthy nondiabetic adults: 

850 mgSD(12) 


2.45 (±0.70) 


2.71 (±1.05) 


412 (±98) 


Renal-impaired adults: 850 mg SO 
Mild (CL„'' 61-90.mL/min) (5) • 
Moderate (CL„ 31-60 mL/min) (4) • • 

. Severe (CL„ 10-^30 mL/min) (6) 


. ,1.86 (±0.52) ■ 
. 4.12 (±1.83) 
3.93 (±0.92) 


3.20 (±0.45) 
3.75 (±0.50) 
4.01 (±1.10) 


384 (±122)' . 
108 (±57) 
130 (±90) - 



"-Ah doses' given fasting except the first 18 doses of the multiple dose studies; 
''-Peak plasma concentration; 
*^-Time to peak plasma* "concentration; 

■^-SDssingie dose; , . / 
"-Combined results (average means) of five, studies:' mean age 32 years (range 23-59 yrs). 
'-Kinetic study dbne foUowing dose 19, given 
'-Elderly subjects, mean age 7,1 years /range 65-^ 

''-CL„=cr'eatiaine clearance normalized to' body' surface area of 1.73 m''. ' ' ' 

fied. Serum electrolytes, ketones, blood glucose and, if 
indicated, blood pH, lactate levels and even blood met- 
formin levels may be useful. Once a patient is stabilized 
on any dose level off GLUCOPHAGE, gastrointestinal 
symptoms, which are common during initiatiofi off ther- 
apy, are unlikely to be drug related. Later occurrence of 
gastrointestinal symptoms could be due to lactic aci- 
dosis or other serious disease. '. . > 

Levels of fasting venous plasma lactate above the up- 
per limit of normal but less than 5 mrhol/L in patients 
taking GLUCOPHAGE do not necessarily indicate im- 
pending lactic acidosis and may . be explainable by 
other mechanisms, such as poorly controlled diabetes 
or obesity, vigorous physical activity or technical prob- 
lenis in sample handling. (See also PRECAUTIONS.) 
Lactic acidosis should be suspected in any diabetic pa- 
tient with metabolic acidosis lacking evidence of keto- 
acidosis (ketonuria and ketonemia): 
Lactic acidosis is a medical emergency that mtist be 
treated in a hospital setting. In a patient' with lactic ac- 
idosis who is taking GLUCOPHAGE, the drug should be 
discontinued immediately and general supportive 
measures promptly instituted. Because metformin hy- 
drochloride is dialyzable (with a clearance of up to 170 
mL/min under good hemodynamic conditions), prompt' 
hemodialysis is recommended to correct the acidosis 
and remove the accumulated metformin. Such man- 
agement often results in prompt reversal of symptoms, 
and recovery. (See also CONTRAINDICATIONS and 
PRECAUTIONS). 



SPECIAL WARNING ON INCREASED RISK OF CARDIOVAS- 
CULAR MORTALITY: : ' 
The administration of oral antidiabetic drugs has been re- 
ported to be associated with increased cardiovascular mor- 
tality as compared to treatment with diet alone or diet plus 
insulin. This warning is based on the study conducted by 
the University Group Diabetes Program (UGDP), a long- 
term prospective clinical trial designed to evaluate the ef- 
fectiveness of glucose-lowering drugs in preventing or de- 
laying vascular complications in patients with non-insulin- 
dependent diabetes. The study. involved 1027 patients who 
were randomly assigned to one of five treatment groups 
{Diabetes, 19 (Suppl.2): 747-830, 1970; Diabetes, 24 
(SuppLl):65-184, 1975). - 

The UGDP reported that patients treated for 5 to 8 years 
with diet plus a fixed dose of tolbutamide (1.5 g per day) or 
diet plus a fixed dose of phenformin (100 mg per day), had 
a rate of cardiovascular mortality approximately 2.5 times 
that of patients treated with diet alone, resulting in discon- 
tinuation off both these treatments in the UGDP study. To- 
tal mortality was increased in both the tolbutamide- and 
phenformin-treated groups and this increase was statisti- 
cally significant in the phenformin-treated group. Despite 
controversy regarding the interpretation of these results, 
the findings off the UGDP study provide an adequate basis 
for this warning. The patient should be informed of the po- 
tential risks and benefits of GLUCOPHAGE and alternative 
modes of therapy. 

Although only one drug in the sulfonylurea category (tol- 
butamide) and one In the biguanide category (phenformin) 
were included in this study, it is prudent from a safety 



standpoint to consider that this warning may also apply to 
other related oral antidiabetic drugs, in view off the similar- 
ities in mode of action and chemical structure anriong the 
drugs in each category. '1 ./ • ■ • ' 

PRECAUTIONS 
General: 

Monitoring of renal function— GLUCOPHAGE is known to 
be substantially excreted by the kidney, and the risk of met- 
formin accumulation and lactic acidosis increases with the 
degree of impairment of renal function. Thus, patients with 
serum creatinine levels above the upper limit of normal for 
their age should not. receive GLU(iOPHAGE. In patients 
with advanced age, GLUCOPHAGE should be carefully ti- 
trated to establish tl^e minimum dqse for adequate glycemic 
effect, because, aging is associated with reduced renal func- 
tion. In elderly patients, renal function should be monitored 
regularly and, generally, GLUCOPHAGE should not be "ti- 
trated to the maximum dose (see iDOSAGE AND ADMn^riS- 
TRATION)., ' . ;/ . , ' ; . ' '. 

Before initiation of GLUCOPHAGE therapy and at least ahr 
nutdly thereafter, renal, function should be , assessed and 
verified as normal. In patients in whom developinent of re- 
nal dysfunction is anticipated, renal function should be as-; 
sessed more frequently and (aLUCOPHAGE discontinued if 
evidence, of renal impairment is present. - .. . ' 

Use of concomitant. medications that may affect renal func- 
tion or metformin.'disposition — Concomitant medication(s) 
that may affect, renal. function or result in significant hemo- 
dynamic change or -may interfere with the -disposition of 
GLUCOPHAGE, such. as cationic drugs that are eliminated 
by renal tubular secretion (See Drug Interactions), should 
be used with caution. . , ■ ; . 

Radiologic studies involving the use of iodinated contrast 
materials (for example, intravenous urogram; intravenous 
cholangiography, angiography, and scans with contrast 
materials) — Parenteral contrast studies with iodinated ma- 
terials can lead to acute renal failure and have been associ- 
ated with lactic acidosis in patients receiving GLUCOPH- 
AGE (see CONTRAINDICATIONS). Therefore, in patients 
in whom any such study is planned, GLUCOPHAGE should 
be withheld for at least 48 hours prior to, and 48 hours sub- 
sequent to, the procedure and reinstituted only after renal 
function has been re-evaluated and found to be normal. 
Hypoxic states— Cardiovascular collapse (shock) from what- 
ever cause, acute congestive heart failure, acute myocardial 
infarction £md other conditions characterized by hypoxemia 
have been associated with lactic acidosis and may also cause 
prerenal azotemia. When such events. occur in patients on 
GLUCOPHAGE therapy, the drug should be promptly dis- 
continued. 

Surgical procedures— GLUCOPHAGE therapy should be 
temporarily suspended for any surgical procedure (except 
minor procedures not associated with restricted intake of 
food and fluids ) and should not be restarted .until the pa- 
tient's oral intake has resmned' and renal function has been 
evaluated as normal. 

Alcohol intake— Alcohol is known to potentiate the effect of 
metformin on .lactate metabolism. Patients, therefore, 
should be warned against excessive alcohol intaike, acute or 
chronic, while receiving GLUCOPHAGE. ■ 

Continued on next page 
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Impaired hepatic function— Since impaired hepatic function 
has beeii asbciated with some cases of lactic acidosis, GLU- 
COPHAGE' should generally be avoided in patients with' 
clinical or laboratory evidence of hepatic disease. 
Vitamin B^2 levels— A decrease to subnormal levels of pre- 
viously normal serum vitamin B12 levels, without clinical 
manifestations, is observed in approximately 7% of patients 
receiving .GLUCOPHAGE in controlled clinical trials of 29 
weeks duration. Such decrease, possibly due to interference 
with B12 absorption from the Big-intrinsic factor complex, 
- is, however, very rarely associated with anemia and appears 
• to be rapidly reversible with discontinuation of GLUCOPH- 
AGE (metformin hydrochloride tablets) or vitamin B12 sup- 
plementation. Measurement of hematologic parameters on 
an annual basis is advised in paitients on GLUCOPHAGE' 
and any apparent* abnormalities should be appropriately in- 
vestigated and managed (see Laboratory Ifests). 
Certain individuals (those with inadequate vitamin B12 or' 
calcium intake or absorption) appear to be predisposed to 
developing subnormal vitamin B12 levels. In these patients, 
routine serum vitamin Bjj raeasiu-ements at two- to three- 
year intervals may be useful. 

Change in clinical status of previously controlled diabet- 

ic^A diabetic patient previously well controlled on GLU- 
COPHAGE who develops laboratory abnormalities or clini- 
cal illness (especially vague and poorly defined illness) 
should be evaluated promptly for evidence of ketoacidosis or 
lactic acidosis. Evaluation should include serum electrolytes 
and ketones, blood glucose and, if indicated, blood pH, lac- 
tate, pyruvate and metformin levels. If acidosis of either 
form. occurs ; GLUC;OPHAGE must be stopped immediately' 
and^^ther^appropriate corrective measures initiated (see 
also, WARNINGS). " .J [ • ' ^ ' 

Hypogfycemia-r-Hypoglycemia does not occur in patients re- 
ceiving GLUCOPHAGE alone under.usual circumstances of 
use, but could occur when caloric intake is deficient, when 
strenuous exercise is not compensated by caloric supple- 
mentation, or during concomitant use with other glucose- 
lowering agents (such as' sulfonylureas) or ethanbl; ' 
Elderiy, debilitated or mahlourished patients, and * those 
with adrenal or pituitary insufiBciency or alcohol ■ intbxica-. 
tibn ai-e particularly' susceptible to hypoglyceinic efi"ects. 
Hypoglycemia may be difficult to recognize in the elderly, 
and in -people who are taking beta-adrenergic blocking 
drugs! ■ ' .- * • • ' . 

Loss of control of blood glucose — When a patient stabiHzed 
on any diabetic regimen is exposed to stress such as fever, 
trauinaj infection, or surgery, a temporary lo^s of glycemic 
cpntrol' may occiir; At "such times, it inay be necessary to 
withhold GLUCOPHAGE and temporarily administer insu- 
lin. GLUCOPHAGE may be reinstituted after the acute ep- 
isode' is resolved. • ■ ■ 

The effectiveness of oral antidiabetic drugs in lowering 
blood glurose to a targeted level decreases in many patients 
ov^r a period of time. T^is phenomenon, which may be due 
to progression of the underlying disease or to diminished re- 
sponsiveness to the'drug, is known as secondary failure, to 
distinguish it firam= primary failure in which the drug is in- 
eff'ective during initial therapy. Should* secondary failure oc- 
cur with GLUCOPHAGE or sulfonylurea monotherapy, 
combined therapy with GLUCOPHAGE (metformin hydro^ 
chloride tablets) and sulfonylurea may result in a response. 
Should secondary failure occur with combined GLUCOPH- 
AGE/sulfonylurea therapy, it may be necessary to initiate 
insiilin therapy.- - - • .* ■■ . 

Information for Patients: ' 

Patients should be informed of the potential risks and ad- 
vantages of .'GLUCOPHAGE and of alternative modes of 
therapy. They should also be informed about the importance 
of adherence to dietary instructions, of a regular exercise 
program, and' of regular testing of bl6od glucose, glycosy- 
lated hemoglobin, renal function and hematologic param- 
eters. - " 

The risks of lactic acidosis, its symptoms, and conditions 
that predispose to its development, as noted in the WARN- 
INGS and PRECAUTIONS sections should be explained to 
patients. Patients- should be advised to discontinue GLU-" 
COPHAGE immediately and to promptly notify their health 
practitioner if unexplained hyperventilation, myalgia, mal- 
aise, unusual somnolence or other nonspecific symptoms oc- 
cur. Once a patient is stabilized on any dose level of GLU- 
COPHAGE, gastrointestinal symptoms, which are common 
during initiation of therapy,' are unlikely to be drug related. 
Later occurrence of gastrointestinal symptoms could be due 
to lactic acidosis or other serious disease. 
Patients' should be counselled against excessive alcohol in- 
take, either acute or chronic, while receiving GLUCOPH- 
AGE. 

GLUCOPHAGE alone does not usually cause hypoglycemia, 
although it may occur when GLUCOPHAGE is used in con- 
junction with oral sulfonylureas. When initiating combina- 
tion therapy, the risks of hypoglycemia, its symptoms and 
treatment, and conditions that predispose to its develop- 
ment should be explained to patients. 

Information will be superseded by supplements and, subsequent editions 



PHYSICIANS' DESKi^lS 



, (See Patient Labeling Printed Below) 
Laboratory Tests: . 

Response to all diabetic therapies should-be monitored by 
periodic measurements of fasting blood .glucose and glycosy- 
lated hemoglobin levels, with a goal of decreasiiig these lev- 
els toward the normal range. During initial dose titration, 
fasting glucose can be used to determine the therapeutic re- 
sponse. Thereafter, both glucose and glycosylated hemoglo- 
bin should be monitored. Measurements of glycosylated he- 
moglobin may be especially useful for evaluating long-term 
control (see also DOSAGE AND ADMINISTRATION). 
Initial and periodic monitoringvpf hematologic parameters 
(e.g., hemoglobin/hematocrit and red blood cell indices) and 
renal function (serum creatinine) should be performed, at 
least on an annual basis. While megaloblastic anemia has 
rarely been seen with GLUCOPHAGE (metformin hydro- 
chloride tablets) therapy, if this is suspected, vitamin B^j 
deficiency should be excluded. 
Drug Interactions: ' . . ■ ^ 

Glyburide: In a single-dose interaction study in NIDDM 
subjects, co-administration of metformin and glyburide did 
not result in any changes in either metformin pharmacoki- 
netics or pharmacodynamics. Decreases in glyburide AUG 
and were observed, but were highly variable. The sin- 
gle-dose nature of this study and the lack of correlation be- 
tween glyburide blood levels and phannacodynamic effects, 
makes the clinical significance of this interaction uncertain 
(see DOSAGE AND ADMINISTRATION, Concomitant Glu- 
cophage and Oral Sulfonylurea Therapy).. 
Furosemide: , A single^lqse, metformin-furosemide drug in- 
teraction study in healthy subjects demonstrated "that phar- 
macokinetic pjurameters' of bot^^ compounds were affected by 
CO- adminisf ration . . Furosemide i ncreased the m etformin 
plasma and bipod C^ by 22% and.blood AUG by 15%, with- 
out„any significant change in metformin renal .clearance. 
When administered.with metformin,, the C^ and AUC of 
furosemide, werel3i% an^^ smaller, respectively, than 
when administered alone, and the terminal -half-life was de- 
creased by 32%, without any significant change in furose- 
mide renal clearance. No information is available about the 
interaction of metformin and furosemide when.coradmims- 
tered chronically. . . , . . / . / . . . 

Nifedipine:. A single-dose, metformin-nifedipine drug .in- 
teraction study _in normal healthy volimteers demonstrated 
that co-administration .of. nifedipine increased plasma met- 
formin ,C^,and AUG by 20% and 9%, respectively, and in- 
creased the amount excreted in the urine. Tn,„ and half-Ufe 



were iinaffected. .Nifedipine appears to enhance the absorp- 
tion, metformin. Metfonnin had.rDinimal .egects on nife- 
dipine., ,-,,_„' * ,', ' . 
Cationic Drugs: Cationic. drugs (e.g., aniiloride,. digoxin, 
morphine, procainamide, quinidine, quinine, ranitidine,. tri- 
amterene, , trimethoprim, and , vancomycin) .that ,are elimi- 
nated by renal .tubular "secretion theoretically have the po- 
teiitial for interaction with metformin by competing for com-' 
mon' renal tubular transport systems. Such interaction 
between metformin , and oral cimetidine has been observed 
in .normal healthy, volunteers.in both single- and multiple- 
dosei, metformin-cimetidine drug interaction, studies, with a 
60% .increase, in .peak metformin plasma and whole blood 
concentrations and a 40% increase in plasma and whole 
blood metformin AUC. .There was no cliang^ in elimination 
half-life in the single-dose study. Metformin had no effect on 
cimetidine pharmacokinetics. Although- such interactions 
remain theoretical (except for* cimetidine), careful patient 
monitoring and dose adjustment of GLUCOPHAGE and/or 
the interfering drug is recommended in patients who are 
taking cationic medications that are excreted via the proxi- 
mal ; renal tubular, secretory system. 

Other: (Certain drugs tend to- produce hyperglycemia and 
may Jead .to -loss of glycemic control. These drugs include 
thiazide and other diuretics, corticosteroids, pbenothia- 
zines, thyroid .products, estrogens, oral contraceptives, 
phenytoin, nicotinic acid, sympathomimetics, calcium chan- 
nel .blocking drugs, ^d isoniazid. When such drugs are ad- 
ministered to a patient, receiving GLUCOPHAGE, the pa- 
tient should be clnsely observed to maint-ain adequate gly- 
cemic. control. 

In healthy volunteers, the pharmacokinetics of metformin 
and. propranolol and metformin and Ibuprofen were not af- 
fected when co-administered in single-dose interaction stud- 
ies, . . ■ 

Metformin is negligibly bound to plasma proteins and is, 
therefore, less likely to interact with highly protein-bound 
drugs such as salicylates, sulfonamides, chloramphenicol, 
and probenecid, as comptired to the sulfonylureas, which 
are extensively bound to ;serum proteins. 
Carcinogenesis,, Mutagenesis, Impairment of Fertility: 
Long-term carcinogenicity studies have been performed in 
rats (doling duration of 104 weeks) and mice (dosing dura- 
tion.of 91 weeks) at doses iip to and including 900 mg/kg/ 
day and 1500 mg/kg/day, respectively These doses are both 
approximately three times the maximum recommended hu- 
man daily dose on a body surface area basis. No evidence of 
carcinogenicity with metformin was found in either -male or 
female mice. Similarly, there was no tumorigenic potential 



observed with metformin in male ratsinlli? 
creased incidence of benign stromal uterine c 
in female rats treated with 900 mg/kg/day*?5 
No evidence, of a mutagenic potential toiSS 
'found in the Ames test iS. typhimuriumr^ 
test (mouse lymphoma cells), chromosomal aK 
(hmnan lymphocytes), or in-vivo micronucieH 
(mouse bone marrow),'. 
Fertility of male or female rata was uhaffec« 
adininistration at doses as high as 600 'fi^ 
proximately two 'times the maximum ret^ 
daily dose on a body surface ai*ea basis:^ '• "•^ 
Pregnancy: 

Teratogenic effects: 'iQfQ 
Pregnancy Category B. Safety in pregnant 
been estabUshed. Metformin was not toratSg^g- 
rabbite at doses up to 600 mg/kg/day, or aboufil, 
maximum recommended human daily dose^^cll 
• face area basis. Deterinination of fetal conca^ 
onstrated a partial placental barrier to metf3 
anim'ial reproduction studies are not always^ 
man response, any decision to use. this driigj^ 
anced against the benefits. and risks. , ,• h — 
Because recent information suggests thatta_,„ 
glucose levels during pregnancy are as^^J 
higher incidence of congenital abnormalities^SSf 
sensus among experts that insulin be usedlfflr 
nancy to maintain blood glucose levels as clo^%S 
possible. 

Nursing Mothers: , , 

Studies in lactating rats show that metfor^^^ 
into milk and reaches levels comparable .to^'«3^ 
Similar studies have not been conducted, in j****^^ 
ers, but caution should be exercised in such^„ 
decision should be made whether to discopiiEfS 
to.discontinue the drug, taking into accoi^tJI' 
of the drug to tiie mother. / T^iwJ 

Pediatric Use: , ' '3^* 

Safety and effectiveness in pediatric patienu 

established. Studies in maturity-onset diabete^^ 
(MODY) have not been conducted. 
Geriatric Use: ' 

^Controlled clinical studies of GLUCOPHKG. 
hydrbchloride tablets)' did'hot include suffiSfS 
elderly patients to determine whether theyTiE 
ently from younger patients, although othe^«, 
cal experience has not identified differences 5B§, 
tweeh 'the elderly and 'younger patients . GUffflO 
known to -be substantially excreted by-.th'e^aMyi 
cause the risk of serious a'dverse reaction^l *"^'^ 
greater in patients with impaired renal' fiincfiS 
only be used in patients with normal 'ren^W 
CONTRAINDICATIONS, CLINICAL' PH^M^ 
Pharmacokinetics). Because aging is assona^ 
duced renal function,' '(jLUC0PHAGE 'sh6jaa*^ 
caution as age increases. Care should be '"f 
lection and should be based on careful and-^ul^ 
ing'of reiial function. CJenerally, elderly pafii^^**' 
be titrated to the maximum dose of GLUG^ 
also DOSAGE AND ADMmiSTRATION);^'j 

ADVERSE REACTIONS 
Lactic Acidosis: See WARNINGS, PRE^ 
OVERDOSAGE Sections.-.. ... - 

Gastrointestinal Reactions: GastrointeH|i^;^^ 
(diarrhea, nausea, vomiting,- abdominal bicatij^^ 
and anorexia) are the .most common reac^iw^ 
COPHAGE -and are approximately 30%:ni^g^ 
patients on GLUCOPHAGE monotherapy^ t^^ 
treated patients, -particularly during initi^^ 
COPHAGE therapy. These, symptoms ;ar6^'g( 
sieht and resolve spontaneously durihgiC.il _ 
ment. Occasionally, temporary dose redugfi^ 
useful. In controlled trials, GLUCOPHAGj^ST' 
ued due to gastrointestinal reactions in appr""*"* 
patients. ifiOP^-.. 
Because, gastrointestinal symptoms diuiiigt'^)^ 
tion appear to be dose-related, they mayfbai^ 
gradual dose escalation and by having patiteSfa 
COPHAGE (metformin hydrochloride tableg|B 
(see DOSAGE and ADMINISTRATI0N).=3 (t^^ 
Because significant diarrhea and/or vomitin^^jSg 
hydration and prerenal azotemia, "J^*^*^*-^^ 
stances, GLUCOPHAGE should be temp6rdi'*" 
ued.- . '.- oJ"1 

For patients who have been, stabilized 'OniGb,^ 
nonspecific gastrointestinal symptoms shoul^t|ffi 
uted to therapy unless intercurrent illness-pM" 
have been excluded. ' '^^^Hl^ 

Special Senses: During initiation of GLU.CO^M 
apy, approximately 3% of patients may ^^^^g 
pleasant or meteUic taste, which usually ■res^lT^ 
ouLsly. ''^^fW 
Oermatologic Reactions: The incidence ofiraE 
in controlled clinical trials was coraparable^^ 
GLUCOPHAGE monotherapy and to suifonM 
COPHAGE/sulfonylur«a therapy. • 
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^^?^See, also PRECAUTIONS). Dxiring con-: 
i®'^ A^^l toals of 29 weeks duration,- approximately 
fJP^rbi'GLUCOFHAGE monotherapy and 6% of ■ 
t§£|°^g(jpPHAGE/sulfonylurea therapy developed 
^fi^^bnormai serum vitamin levels; senmi 
S^^^eis'^ decrease significantly. However, only 
'■ygS^l^^^ohlastic anemia have been reported with 
f^^J^j^inistration (none during U.S. clinical stud- 
^*^r^^^'ased incidence of neuropathy has been ob- 
^^w^orer serum B12 levels should be appropriately 
^^^^jj^i^odic parenteral B12 supplementation con- 

■^^l^ilLyD DEPENDENCE 

"■^[^E^possesses no pharmacodynamic properties, 
]^gr.or secondary, which could be- expected to re- 
te-i&;a recreational drug or addiction. 



^^^^is not- been seen with ingestion of up to. 85 
I^^^SqQPHAGE, although lactic acidosis has oc- 
St^^fcircumstances (see WARNINCJS). Metformin, 
^^eiwith- a clearance of up to 170 mL/min under 
^^J^^imic conditions. Therefore, hemodialysis may 
St^^^^moval of accumulated drug from ^ patients in 
••ggg^ih^oyerdosage is suspected. . - 

'""f^^^MINISTRATION- ''\ '' " ^ 

d^.dosage regimen for the inanagement of.Hy- 
^gSSr^ diabetes mellitus .with GLUCOPHAGE or 
SJSS^cologic agent. Dosage of GLUCOPHAGE 
d^SiElized on the basis 'of both' "effectiveness 

;^fj(whie not exceeding the", maximum recom- 

jJpgSii£doM 'of 2550"m CjLUCOPHAGE" should be 
^{p^Si^^d.^o'ses with meals and should be started at; a 
"TStSii-graduai dose escalation, as described below, 
gfjq^re? gastrointestinal side effects^ and to permit 
iSoa^'f itie imiiimiini dose required for adequate 
gSof-of the patient. " ' \ / 

_ "nent. initiation and dose titration (see below, 
'SESRTING DOSE), fasting plasma glucose should 
"^detirmin'e the therapeutic response to GLU- 
„.5^iHefitify the niinimuin effective dose for the 
J^|ffer,', glycosylated hemoglobin 'should be 
Wryajs of approximately three 'months, the 
i gj^c l^i^fiouid be to decrease both fasting plasma 
S ff MS rgjycos^ hernoglobin levels to normal or 
*5S|ti^^U5ing the lowest effective dose of GLU- 
.i^'eitKwi when used as monbtherapy or in cpmbi- 
SSriffS IRpnyturea.' . / 

^^iilbod glucose and glyco^yiated hemoglbbin 
^. peimt'detection of primary failure, i.e.i inade<iuate 
^l^wo&l^^lucose 'at the maximtun recbmmeiided 
^TiB£(aih^n,^and'secp^^ failure, i.e.', loss of an'ad- 
"■^fgiurose iowering.resjwnse ailer an initial pe-. 

^Snistration of GLUCOPHAGE. (metformin 
^£aHjefa)' inay be sufficient during periods of 
Mranbrol in patiente^usuaUy ■weU^:6nt^ 

im^g^po'se: ,. ' ' ■ ( 

|ly;. significant responses aire . iiot. seen at 
^ij^mg pe?"' day. ' However, a lower recom- 
|do3Vah(l gradually increased dosage is ad- 
z^'gMtrbintes'tinal sj^ptoms. ' '* 

i^^ElKW mg Tablfiits:' , ' ; ' . ' ■. 

s£^^^given' with the moiiiihg and everung meals. 
«»m'»*-j^i'fi|^'*V>ld' be made' in increments of one tab^ 
2ijJ^^)feiven in diSnded doses, up to a maximum' of 
J^^E^iaXv-.GLUCOPHAGE can be' admmigtered 
^Sg^;2pp6mg per day (e.g.," 1000 mg b.i.d; with 
afi^^®'^S'^^als).''If a 2500 mg daily dose is re- 
^^g«Kbe-,better tolerated given t:i.d. with meals. ' 

j|^^^^;dbse;of GLUCOPHAGE 850. mg tablets is 
»rj/i^^iiTOn''With the mo meal. Dosage in- 
^^^jb^^a^eVin' increme^^^ of one tablet every 
jiMJi^|]f^§?:iii divided doses, up to a maximuiD of 
I maintenarice dose is 850 mg 
evening meals. When necessary, 
^TSPv^' 850 mgt.i.ii. with meals. 



iSgS^^(j?/:Antidiabetlc Therapy:. ' 
B^^ra^Sf'R^tients from standard i 



BfTfi^''lut*'""'^"'^ "^"^ standard oral- hyjMglyce- 
[sS^^?^-^'^^°^"»P^^e fo" GLUCOPHAGE; 
""5^?'.6^Mrally . is necessary. While traiisfer- 
[S^chlorpropamide, care should be exercised 
..i^?,?;eeks because of the prolonged reteh- 
Spanude. in the body, leading to overlapping 
M'Rt^ible hypoglycemia. ' . ■ 
g^LUCOPHAGE and Oral Sulfonylurea Ther- 

'^Svr??* I^Po^ded to four weeks of the maxi- 
aaffevfev^^ ^^^^ monotherapy, consideration 
Se^S^iS^?"^ ^<*ditioii of an oral sulfonylurea 
aiSSffl^f^^^^OPHAGE at.the maximum dose, 
or secondary failure to a sulfonylurea 



. has occurred. Clinical and pharmacokinetic drug-drug in- 
teraction data are currenUy available only for metformin 
plus, glyburide (glibenclamide). Published clinical informa- 
tion exists for the use of metformin with either chlorpropa- 
mide, tolbutamide or glipizide. No published clinical infor- 
mation exists regarding concomitant use of metformin with 
acetohexamide or tolazamide. 

With concomitant GLUCOPHAGE and sulfonylurea ther- 
• apy, the desired control of blood glucose may be obtained by 
adjusting the dose of each drug. However, attempts should 
be made to identify the minimum effective dose of each dnig 
to achieve this goal. With concomitant GLUCOPHAGE and 
sulfonylurea therapy, the risk of hypoglycemia associated 
with sulfonylurea therapy continues and may be increased. 
Appropriate precautions should be taken. (See Package In- 
sert of the respective sulfonylurea). 

If patients have not satisfactorily responded to one to three 
.months of concomitant" therapy with the maximum dose of 
GLUCOPHAGE and the m^yimnm dose of an oral sulfonyl- 
urea, institution of insulin therapy and discontinuation of 
these oral agents should be considered. 
Specific Patient Populations: 

GLUCOPHAGE is not recommended for use in pregnancy 
or for use in pediatric patients. 

The initial and maintenance dosing of GLUCOPHAGE 
should be conservative in patients with advanced age, diie 
.to the potential for decreased renal function in this popula- 
tion. Any dosage adjiistinent should be based on a careful 
assessment of renal function. Generally, elderly patients 
should not be titrated to' the maximum dose of GLUCOPH- 
AGE. _ . ' . - 
In debilitated or malnourished patients, the dosing should 
also be conservative .and based, on' a careful assessment of 
renal function. . * ' 

HOW SUPPLIED 

GLUCOPHAGE® (brand of metformin hydrochloride tab^ 
lets) is supplied as- white, round, white to off-white, film- 
coated tablets, available in the following strengths: ' 

500 mg Botties of 100 NDC 0087-6060-05 ' 
850 mg . Bottles of 100. NDC 0087-6070-05 ■ 
GLUCOPHAGE 500 mg tablets are debossed with BMS 
6060 around the periphery of the tablet on one side and 500 
across the face of the other Bide. GLUCOPHAGE 850 mg 
tablets are debossed with BMS 6070 around the 'periphery 
of the tablet on one side and .850 across the face of the other 
side. 
Storage 

Store between 15°-30°C {59*-86'F). ■ ■ 

PATIENT INFORMATION ABOUT . . ■ . 

GLUCOPHAGE® (metfonnin hydrochloride tablets) 

500 mg and 850 mg. 



WARNiNG: A small number of people who have 
taken Glucophage have developed a serious condi- 
. tion called lactic acidosis. Properly functioning kid-: 
neys are needed to help prevent lactic acidosis. 
Most people with kidney problems should not take 
Glucophage. (See Question' Nos. 7-1,1) . ,, 



Qi; Why do I need to take GLUCOPHAGE? ' 

Your doctor has prescribed GLUCOPHAGE (GLUE-cbe- 
faly) to treat your type II diabetes. This is also known as. 
non-insulin-dependent diabetes mellitus (NXDDM). 

02. What is type It diabetes? 

People with diabetes are not., able to make enough insulin 
and/or respond normally :tO'. the insulin their body does 
make. When this happens, sugar (glucose) builds up in the 
bloocL This can. lead to serious medical problems including 
kidney damage, amputations and blindness. Diabetes is 
also .closely linked to heart disease. The main goal of treat- 
ing diabetes is to lower your blood sugar to a-normal level. 

03. '< How is type II ^iabetes usually controlled? - 

High blood sugar can be lowered by diet and exercise, by a 
number of oral medications and by ihsiilin injections. Before 
taking GLUCOPHAGE you sliould first try to control your 
diabetes by exercise and weight loss.- Even if you are taldng 
GLUCOPHAGE, you should' still exercise and follow the 
diet recommended for your diabetes; - ' 

04. Does GLUCOPHAGE work differently from other glu- 
cose-control medications? 

Yes it does. Until GLUCOPHAGE was intaroduced, all the 
available oral glucose-control medications were . from the 
same chemical group called sulfonylureas." These "drugs 
lower blood sugar primarily by causing more of the body's 
own insulin to be released. GLUCOPHAGE (inetfonnin hy- 
drochloride tablets) lowers the Eimount of sugar in your 
blood by helping your body respond better to its own insulin. 
GLUCOPHAGE does not cause youtr body to produce more 
insulin. Therefore, GLUCOPHAGE rarely causes hypogly- 
cemia (low blood sugar) and .it doesn't ^usiially caxise weight 
gain. ... . / ■ 

05. What happens if my blood sugar is still top high? 
When blood sugar cannot be lowered enough by either GLU- 
COPHAGE (metformin' hydrochloride tablets) or a sulfonyl- 



urea, the two medications may be effective taken together. 
However, if you are unable to maintain your blood sugar 
with diet, exercise and glucose-control medication taken 
orally, then your doctor may prescribe injectable insulin to 
control your diabetes. 

06. Can GLUCOPHAGE cause side effects? 

GLUCOPHAGE, like all blood-sugar lowering 'medications, 
can cause side effects in some patients. Most of these side 
effects are minor and wiU go away after you've taken GLU- 
COPHAGE for a whUe. However, there are also serious, but 
rare side effects related to GLUCOPHAGE (see below). 
Q7. What kind of side effects can GLUCOPHAGE cause? 
If side effects occur, they usually occur during: the first few 
weeks in therapy. They are normally minor ones such as di- 
arrhea, nausea and upset stomach.. Taking your GLU- 
COPHAGE with meals can help reduce these side, effects.. . 
Although these side effects are likely , to go away call your 
doctor if you have, severe discomfort or if these effects 1 last 
for more than a few weeks. Some patients may need to have 
their dose lowered or stop. taking GLUCOPHAGE,.,ei.ther 
temporarily or permanently. Although these problems occur 
in up to one-third of patients when they, first start taking 
GLUCOPHAGE, you should tell your doctor if the problems 
come back or start later on during the therapy. . . 
About three out of one hundred people report having a tem- 
porary unpleasant or metallic taste when they start taking 
GLUCOPHAGE. . 

08. Are there any serious side effects that GLUCOPHAGE 
can causa? . ' - , 

GLUCOPHAGE rarely causes serious side effects. The moat 
serioiis side effect that GLUCOPHAGE can cause is called 
lactic acidosis. 

Q9. What is lactic acidosis and can it happen to me? 

Lacitic acidosis is caused by a buildup of lactic acid in the 
blood. Lactic acidosis associated with GLUCOPHAGE is 
rare and has occuired mostly in people whose kidneys were 
not working normally. Lactic acidosis has been reported in 
about one in 33,000 patients' taking GLUCOPHAGE over 
the course of a year. Although rare, if lactic acidosis does 
occtir, it can be fatal in up to half the cases. 
It is also important for your liver to be working normally 
when you take GLUCOPHAGE. Your liver helps remove lac- 
tic acid from your bloodstresim- 

Your doctor will monitor your diabetes and .may perform 
blood tests on you from time to time to make sure your kidi- 
neys and your liver are functioning normally. ' • ' . 
There is no evidence that GLUCOPHAGE causes harm to 
the kidneys or liver. 

Q10. Are there other risk factors for lactic acidosis? 

Your risk of developing lactic acidosis from takiiig GLU- 
COPHAGE is very low as long'as your kidneys and liver are 
healthy. However, some factors can increase your risk be- 
cause they can affect kidney and liver function. You should 
not take GLUCOPHAGE if: - \ 

• You have chronic kidney or liver problems; 

• You drink alcohol excessively .{all thie time or. short-term 
"binge" drinking) - ' 

• You are seriously dehydrated (have lost a large amount of 
body fluids) 

• You are going to have certain x-ray procedures with in- 
jectable contrast agents 

• You are going to have surgery 

• You develop' a serious condition such as a heart attack, 
severe infection, or^ a stroke. 

011. What. are the symptoms of lactic acidosis? 

Some of the symptoms include: feeling very weak, tired or 
uncomfortable; unusual miiscle pain, trouble breathing; un- 
usual or unexpected stomach discomfort, feeling cold, feel- 
ing dizzy or lightheaded, or suddenly developing slow or ir: 
regular heartbeat. 

if you notice these symptoms, or if your, medical condition 
has suddenly changed, stop taking GLUCOPHAGE and call 
your doctor right away. Lactic acidosis is a medical emer- 
gency that must be treated in a hospital. 

012. 'What does my doctor need to know to decrease my 
risk of lactic acidosis? , . 

TeU your doctor if you have , an illness that results in severe 
vomiting, diarrhea and/or fever, or if 3rour Intake of fluids is 
significantly reduced. These situations can. lead to severe 
dehydration, and it may be necessary. to stop' taking GLU- 
COPHAGE temporarily 

You shoiild let your doctor know if you are going .to have any 
surgery or specialized x-ray procedures that require injec- 
tion of contrast agents. GLUCOPHAGE therapy will need to 
■be stopped temporarily in such instances. ■ 

013. . Can I take GLUCOPHAGE with other medications? 
Remind your doctor that you are taking GLUCOPHAGE 
when any new drug is prescribed or a change is made in 
how you take a drug already prescribed. GLUCOPHAGE 
may interfere with the way some drugs work and some 
drugs may interfere with the action of GLUCOPHAGE. 

Continued on next page 
•Consult 1998 POR* supplements and future editions for revisions 
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Q14. What rf I become preghant while taking GLUCOPH- 
AGE? 

Tell your doctor if you plan to become pregnant or havie be; 
come pregnant. As witJi other oral glucose-control medica- 
tions,* you" shoulid not take GLUCOPHAGE during preg- 
nancy. 

Usually your doctor will prescribe insulin while you are 
pregnant. As with all medications, you and your doctor 
should discuss the use of GLUCOPHAGE if you are nursing 
a child. ' ' ' ' 

015. Are there other risks associated with GLUCOPH- 
AGE? " 

There is some evidence that any oral diabetes drug may in- 
crease the risk of heart problems. Experts are not sure what 
the real risk for heart problems, if any, from taking oral di- 
abetes medicine. ■»-■'■ 

016. How do I take GLUCOPHAGE? 

Your doctor will tell you how many GLUCOPHAGE tablets 
to take and how often. This should also be printed on the 
label of your prescription. You will probably be started on a 
low dose of GLUCOPHAGE and your dosage will be in- 
creased gradually imtil your blood sugar is controlled. * 

01 7. Where can I get more information about GLUCOPH- 
AGE? 

This leaflet is a summary of the most important information 
about GLUCOPHAGE. If yob have any questions or prob- 
lems, you should talk to your doctor or other healthcare pro- 
vider about type 11 diabetes as well as GLUCOPHAGE and 
its' side effects. There is also a' leaflet (package insert) writ- 
ten for health professionals that your pharmacist can let 
you read. • ;- -, - , 

Glucophage is a registered trademark of LIPHA s.a. 
Licensed to Bristol-Myers Squibb Company. 
6060DIM-01 Revised: June 1996 

51-005135-00 
■ . Shown in Product Identification Guide, page 307 



MAXIPIME® 

[max'9'ptme] 
(Cefepime Hydrochloride) .for Injection 
For Intravenous or Intrarhuscular Use . 

CAUTION: Federal law prohibits dispensing without 
prescription, ; 



DESCRIPTION . ... 

Cefepime hydrochloride is a semi-synthetic, broad spec- 
trum, cephalosporin antibiotic for parenterd administra: 
tion,.Th'e chemical name is l-[[(6R,7R)-7-[2-(2-amino:4-thiaT 
zolyl)-gIy oxy lam idol -2-.carboxy-8-oxo-5- thia- i- 
a2abicyclo[4.2.0i oct-2-en-'3-yl [methyl] - 1- 
methylpyrrolidinium chloride, 7^-{Z)- (Ormethyloxime), 
monohydrochloride, monohydrate, which corresponds to the 
following structural formula: 



HO • HzN'^s' 




Cefepime hydrochloride is a white to pale yellow powder 
with a molecular formula of Ci9H25ClN6O6S2-HCl-H20 and a 
molecular weight of 571.5. It is highly soluble in water. 
MAXTPIME® (cefepime hydrochloride) for Injection,* is sup- 
plied for intramuscular or intravenous administration in 
strengths equivalent to 500 mg, 1 g, and 2 g of cefepime. 
(See-DOSAGE AND ADMINISTRATION.) MAXIPIME is 
a sterile, dry mixture of cefepime hydrochloride and V- 
arginine. The L-arginine, at an approximate concentration 
of -725 mg/g. of cefepime, is added to control the pH of the 
constituted solution at 4.0-6.0. Freshly constituted solutions 
of MAXIPIME, will range in color from colorless to . amber. 
CLINICAL PHARMACOLOGY 
Pharmacokinetics' 

The average plasma concentrations of cefepime observed in 
healthy adult male volunteers (n = 9) at various 'times fol- 
lowing single 30-minute infusions {IV) of cefepime 500 nig, 1 
g, -and 2 g are summarized iri'Table 1. Elimination of 
cefepime is principally via renal excretion with an average 
(± SD) half-life of 2.0 (± 0.3) hours and total body clearance 
of 120,0 (± 8.0) roL/min in healthy volunteers. Cefepime 
pharmacokinetics are linear over the range 250 mg to 2 g. 
There is no evidence of accxmaulation-in healthy adult male 
volunteers (n = 7) receiving clinically relevant doses for a 
period of 9 days. ' 

Information will be superseded by supplements and subsequent editions 
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TABLES' 



Average Concentrations of Cefepime in Specific 
Body Fluids (pg/mL) or Tissues (pg/gl ■ - ' 



Tissue or 
• . '/Fluid . . ' ; 


Dose/Route 


# of : 
Patients. 


' • . Average 
Time of 
Sample 

' Post-Dose (hr) . 


.Aye^ 

Conqeidtrfiffi 


Blister Fluid 


2gIV .. 


' 6 


1-5 


■ ' 81-4l^ 


Bronchial Mucosa 


2 g IV ■ .. 


. ' . 20 


4.8 




Sputimj • . 


2gIV. 


5 


' • ^- 4:0 . • 




Urine 


. -SpOmglV' . 




. • 0-4- 


— — — ^ 

- 292 




igiv * ..- 


■. ' .' •■•12 


>4 


92B"^^ 




. - Veiy, ; ■ ; 


12 • 


- ■•. 0-4 ' ' • 


3120:^^ 



Absorption . ...... 

The average plasma concentrations of cefepime and its dor 
riyed pharmacokinetic parameters after intravenous ad- 
ministration are portrayed in Table 1. , , ' 

• ■ . ; , "^^^ ^ ' .' . , " > 

Average Plasma Concentrations in pg/mL of Cefepime 
and Derived Pharmacokinetic Parameters (±SD], 
Intravenous Administration 





MAXIPIME- 


Parameter , 


SOOmg.iy. 


. lg,IV..; 


.', 2.g IV. .' . 


0.5 hr . ' 


38.2 


78.7' 


163.1 


LOhr 


21.6 


44.5 ' 


85.8 


2:0 hr.' . 


11.6 


• 24.3 - - - ■ ■ 


44.8- - • . 


■ . 3.0 hr..' . , - 


v.. 5.0 ■ 


•10.5. :.. . ' 


.19.2.. 


■ 8.0 hr 


• 1.4 ' 


2.4' 


3.9 


12.0 hr ' 


0.2 V. 


0.6. . 


.1.1^ . 


- ^maxi Pg'mL 


39.1 (3:5)" 


; 8i-:7 (5.1)' ;; 


163.9(25:3)' 


AUG, hr»pg/raL 


70.8 (6.7) 


148.5 (15.1) 


284.8 (30.6) 


Number. of • 
subjects, (ipaleX 


. :9 ,• , . 


■ ' ■ .: ' 





Following intramuscular -''(IM) -administration; ' cefepime is 
completely absorbed: The -average plasnia concentrations of 
cefepime* at various .times following a single IM iiyection are 
sximmarized in Table 2: The pharmacokinetics of cefepime 
are linear, over the range of 500 mg to 2 g IM. and do not 
vary, wiUi respect to treatment dxiration. 

TABLE 2 'V : ; 



Average Plasma Concentrations'in pg/mL of Cefepime 
and Derived Pharmacokinetic Parameters (±SD), 
Intramuscular Administration 





MAXIPIME (cefepim'e hydrochloride) • 


Parameter ^ 


500 mg.IM 


^ IglM 


■2.g*IM 


'0.5 hr'.- 


r 8.2 • 


--14.8 ■ ■ 


36.1 V 


■• 1.0 hr 


12.5 


..25.9'" 


49.9 


* 2.0hr 


12.0 


26.3 ' 


..51.3 


4.0 hr 


■ ' 6.9 


16.0 


'31.5' V, 


. .e.o.iir '.* 


- ■. 


4.5" 


8.7 ' 


12.0 hr! 


'.0-7' * 


* 1.4 '. ' 


2.3, *" ■ 


CmM. pg/mL 


13.9 (3.4) 


■ 29.6 (4..4) 


57.5 (9.5) 




' 1.4(0.9) 


1:6(0:4) 


\\ 1.5(0.4) 


AUG, hr-pg/mL 


, .'60.0 (8.0) 


137.0 (11.0) ' 


262.0 (23.0) 


Number of 


6 


6 


12 


subjects (male) '' 









Distribution 

The average steady state volume' of distributioSfoS^l 
is 18.0 (± 2.0)L. The serum protein ;binding fr[i^ 
approximately 20% and is independent of its! 00113 



(Jefepime is 'ratcr^ted in human milk. A nursingTij 
suniing, approximately 1000 mL of human "mj^u- 
would receive approximately 0.5 mg of cefepu^ 
(See PRECAUTIONS, Nui^ihg Mothers.) . 
Cbricentirations of cefepime achieved in sped^ 
body fluifk are listed, in Table, 3. 
[See table abovel' 

Data 'suggest that cefepime does cross the- infljm 
brain barrier. The climcal relevance "of tiiese.'dEf^ 
tain at. this time. ^ '^^^''^^ 
Metabolisnri "and Excretion ' . ' ';^^^J[ 

Cefepime is, metabolized, to ,'N-methylpyrrg]idj| 
which is rapidly converted to", the N-oidde (tm 
prinary, recovery,,of,,unchanged cefepime . accgS 
proximately 85% of ^e administered dose! 1*1^ 
the administered dose is recovered from urihe%|s5i™ 
as NAp'-N-oxidej _and 2.5% |as an, epimer oT^epm 
cause' renial "excretion, is a .significaiit pathr^ay^^ 
tibn,* patients \ with i^nal , dysfunction and pau 
ihg hemodialysis require dosage adjustmen^iSe3| 
AGE AND ADMINXSTRATTON.) 
Special Popuiatidns 

Geriatric patients ': ' Cefepime pharinacokjn.etit5 
ihycistigated in elderly. (65 years of age'and^^ 
(n |- . 12) 'and women (n ='^12) whose creatifiic^ 
'was 74.0 (± 15.0) inL/min. There appeared to'l^ 
in cefepime total body clearance as a fanctioii^ 
clearance. Therefore, dosage administration'ofe 
the elderly should be adjusted as appropriate^ 
creatinine clearance is 60 mL/min or less. (& 
AND ADMINISTRATION.) 
Renal Insufficiency: Cefepime pharinacokine^^ 
investigated in patients With various degre^^fff^^ 
ficiency (n = 30). The average half-life in paiei 
hemodialysis was 13.5 (± 2.7) hours and in pi^^ 
ing continuous peritoneal dialysis was 19.0 
Cefepime total . body cleararice" decreased ^^jprgP^ 
with "creatinine clearance in patients with, abnoi^ 
function,, which' serves as the basis for dbsageifi^^ 
recommendations in this group of patients., 
ATpADMINISTI^^ , , V™. 

Hepatic Insufficiency: The pharm"acQkineii^i;Q^^9 
were unaltered, in patients with i^pBiTed hej^^jr^ 
who received a' single 1 g dose (n .= 11). ' 
IVIicrbbiolbgv -. ^ 

Cefepime is a bactericidal agent that acts^'.by^^e^ 
bacterial ceil, wall syn.thesis. Cefepime hasj^.^ 
trum of irl vitro activity that encompasses '^a^widejj^ 
grain-positive and gram-negative bacteria., '.Cefepj^Sg 
low affinity for chromosomally -en coded beta^^ajjjr* 
Cefepime. is highly resistant to. hydrolysis ^byj^ 
lactamases and exhitits rapid penetration 
tive bacterial cells. Within bacterial, cells, tHc 
gets of, cefepime are 'the penicillin binding pro^ 
Cefepime has been shown to be active" against 
of the following microorganisms, both in L'^''^1?^'4™n^I! 
infections as described in the INDICATlOr^^|f 
AGE section. 

Aerobic Gram-Negative Microorganisms: 

Enterobacter , , , ■ . 

Escherichia coli 

Klebsiella pneumoniae 

Proteus mirabilis 

Pseudomonas aeruginosa. 
Aerobic Gram-Positive Microorganisms: 
• Staphylococcus .aureus (methicillin-susc^pft 
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